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Di8cus8ion.-The PRESIDENT submitted that the figures 90 represented the sum of air, plu8 cartilage or bone conduction, and that all these would be "felt" much more with a "low " than a " high " fork."
Mr. MACNAUGHTON-JONES mentioned what he considered a very simple positive test for hearing. He placed a phonendoscope attached to a stethoscope on the patient's head, and found that with the particular instrument he used he could hear the " c " tuning fork five to seven seconds longer than an individual with normal hearing. He did not accept the usual explanation of the Rinne and allied tests. The bone-conducted wave caused equal pressure on the fluid in the inner and on the air in the middle ear. He could not conceive the fluid undergoing compression rather than the air, even if the air were imprisoned. A wave traversing the bone would, therefore, force the fluid out of and draw it into the cochlea and vestibule, through the foramina rotundum and ovale respectively. Movement to and from the foramen rotundum produced vibration of the basilar membrane. Anything which arrested the movement of the stapes proportionately increased this movement towards the foramen rotundum. Anything which arrested the movement of the drum arrested that of the stapes.
Dr. PETERS (in reply) said he would suggest that when a silence room was constructed it was advisable to employ thick felt, hung an inch from the walls to absorb sound, though tuning-fork tests could be carried out in a silence room unprovided with this sound-absorbing material. The tests described also held good for an ordinary room. Diagnosis.-Cholesteatoma with meningitis. Operation (15.6.31).-A long post-aural incision was made and an extensive cholesteatomatous excavation was found in the petrous bone. The tegmen tympani was removed and the temporo-sphenoidal lobe exposed by enlarging the wound upwards. On incising the dura mater one inch after mopping with hydrogen peroxide lotion, the cerebrum bulged outwards but did not pulsate, except on pressure. Exploration with a large needle and syringe for an inch in various directions did not yield pus, so the finger was inserted for one inch into the brain, but did not encounter any resistance on palpation indicative of an abscess near the lateral ventricle. A small wick of B.I.P. gauze was inserted between the dura mater and petrous wall to isolate the petrous bone from the dura mater. Infection by the labyrinth was negatived by the satisfactory condition of the cochlear nerve and the absence of nystagmus, so the other possible infecting bone area anterior to the lateral sinus (Trautmann's triangle) was removed by a gouge. The underlying dura was found to be softened and was readily divided with a pair of forceps; half a teaspoonful of pus escaped, indicating an intradural or superficial cerebral abscess. A small B.I.P. wick was inserted. Next day the headache was relieved and the patient became afebrile. For a week lumbar puncture was performed daily. B.I.P. dressings were applied during the first week and paraffin and flavine later. There was some haemorrhage from the temporal lobe, but none from the emissary vein, which had required plugging with wax at the time of the operation. An abscess in the region of the lumbar puncture caused a delay in convalescence. Dr. Piggott prescribed daily enemata of 6 oz. of saturated solution of magnesium sulphate with very salutary results.
The points of interest are: (1) The exploration and isolation of the infected area of bone seriatim led to the discovery of softened dura mater and an intradural and cerebellar abscess, these two conditions being so often inseparable. It will be noted that there were no defined focal indications of cerebellar abscess.
(2) The value of carefully palpating the temporal lobe with the finger inserted one inch into the brain when an abscess in the region of the ventricle is suspected, and needle exploration is negative. He had never been fortunate enough to have a patient, from whose cerebro-spinal fluid organisms could be grown, recover, and he thought few, if any, cases ever did. He did not think that cerebellar symptoms were in evidence if the abscess was not actually in the cerebellum, as in Dr. Peters' case. Mr. BROUGHTON BARNES asked whether Dr. Peters was sure that the lesion was cerebellar abscess. Dr. Peters appeared to have used a pack in the miiiddle fossa to keep the infection out, and also used a pack in the posterior fossa to drain the pus. His (the speaker's) own teacher had said: " If you want to put in a drain, put in a drain; if you want to put in a cork, put in a cork."
Mr. LIONEL COLLEDGE said that so little drainage was generally insufficient, but drainage of a cerebellar abscess in front of the sinus was difficult. To drain it thoroughly a good plan was to use a small tracheotomy tube, which could be fixed by its shield to the skin. This had been suggested by the late Mr. Hunter Tod, and he (the speaker) had had good results from it.
Dr. PETERS (in reply) said that the pathologist had reported the presence of cocci and B. coli; no cultivations had been made. He had three times had the happy experience of recovery of a patient from whose cerebro-spinal fluid organisms could be grown, but only once when the organism was streptococcus. In the other cases the organism was Staphylococcus aureuts, and recovery had been complete. The present case was one of early cerebellar abscess, in which cerebellar symptoms did not appear at any time. There were the slight focal symptoms of diminished left abdominal reflex and a slight left Kernig which suggested infection in the region of the right lateral ventricle. The abscess was located in an attempt to explore seriatim the possible foci of infection and to shut off the infected temporal bone.
MIr. L. GRAHAM BROWN related a case with which he had dealt with several years ago and which showed how this delayed action of a previous lesion could produce cerebellar abscess.
The patient was a young man, who bad come with symptoms of lateral sinus thrombosis, but none, at that time, of cerebellar abscess. He (the speaker) believed that cerebellar abscess developed later. At operation a completely thrombosed and infected lateral sinus had been found. He had removed all the bone over it and plugged it off in the usual way. But he had made the mistake of closing too much of the wound, i.e., the incison which led back towards the torcular was closed, leaving the lower portion only open. The patient had progressed for a while, but a fortnight later, while he was in hospital, all the classical symptoms of cerebellar abscess had developed. At the operation all that was necessary was to go through the region where the lateral sinus had been uncovered, open up and puncture, when pus immediately issued from the brain substance. The cavity was then drained, and on this occasion a drain like a tracheotomy tube, but made of rubber, was used. Recovery ensued without any stigmata. He suggested that in Dr. Peters's case, the lesion followed from an incomplete mastoidectomy or incomplete removal of the infectious matter at that operation. It showed the importance, in that operation, of removing as completely as possible the infectious matter and all necrotic bone over the lateral sinus. Then the dura would prove a sufficient protection. Otherwise there was bound to be infection later on, it might not be for some months, perhaps years.
Dr. PETERS (in further reply), said that in such a place as the peritoneum and near a main artery an ungauzed tube was very fatal. He used a gauze wick drain with or without a tube in cerebral draining. The brain approach often needed tight packing, when a tracheotomy tube-or one of glass-came in very well. He stressed isolation of the infecting petrous area from the dura mater. The differentiation between acute superficial and intradural cerebellar abscess was very slight; he believed that they were indistinguishable and led to a condition entirely different from the chronic abscess in the substance of the cerebellum. The brain infection had followed cholesteatoma. He had seen a mass of cholesteatomla almost an inch in diameter collect without any symptoms being recognized. In all mastoidectomy cases it was essential to maintain observation on the patient with a view to avoiding cholesteatoma and ulceration.
DISCUSSION ON THE PHYSICS OF SOUND AND THE
PHYSIOLOGY OF HEARING. Mr. C. S. Hallpike said that certain facts of great interest and practical importance had recently become known to physiologists with regard to the mechanism of the cochlea. He referred to the Wever and Bray phenomenon. Wever and Bray, at Princeton University, working on the lines of Adrian in this country, assessed the impulses in the auditory nerve. They put an electrode on the exposed auditory nerve of a cat, and anothier electrode on a different part of the body. These they conveyed to an amplifying system, with a loud speaker in the next room, and exposed the ear to sounds of various pitches. They found that all the sounds up to 5,000 per second vibrations were reproduced faithfully on the loud speaker.
Adrian's work showed that the impulses of nearly all sensory nerves were more or less the s4me, a series of discrete impulses up to a frequency of about 1,000 per second, depending upon the intensity. There were no a priori reasons for thinking that the auditory nerve would behave in any other way. To those for whom the resonance theory was an article of faith, Adrian's work was welcome. This would indicate that all changes in the auditory nerve would be the same, wlhether the pitch was high or low. In the resonance theory the conception employed was that of a linear sensory field, all the units of which, apart from their position in the field, were non-specific, and the impulses from various parts of which were, likewise, non-specific, i.e., there would be no difference between high and low pitch so far as the auditory nerve was concerned. What Wever and Bray had
